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STATIC CHARGE NEUTRALIZING ASSEMBLY FOR USE ON 
ROLLERS AND SHAFTS 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[01] The present regular application claims the benefits of United States 

Provisional Application Serial No. 60/456,301, filed March 17, 2003. 

FIELD OF THE INVENTION 

[02] The present invention relates to static charge neutralizing devices used on 

rollers and shafts; and, more particularly, the invention relates to a non-contacting 
static charge neutralizing devices. 

BACKGROUND OF THE INVENTION 

[03] It is known to use non-conductive bearings or sleeves in conveyor rollers 

and other rollers in various process equipment to provide non-corrosive 
assemblies and to reduce costs for such equipment. A non-conductive bearing is 
known to be composed of nylon, polyurethane or other synthetics for durability 
and anti-corrosion properties. Such non-metallic bearings do not require grease 
or other lubrication and are often preferred for machinery used in food processing 
equipment, medical supplies production facilities and other installations that 
require protection from contamination. 

[04] A disadvantage from the use of such non-conductive bearings on rollers 

and shafts is that static charges are generated and stored in the roller or shaft, 
particularly under high speed operating conditions. The static charges result from 
the separation of two sliding surfaces that are not conductive and are isolated. 
Although it is common to form the shaft of metal, a metal shaft will store static 
charges if the shaft is isolated by non-conductive bearings. When the charge 
level of the shaft reaches a critical limit, a spark can occur, arcing to conductive 
components that are nearby. It is known in such installations that the static 
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charge may reach twenty thousand volts, and can destroy critical electronic 
components near the conveyer roller or shaft, and may shock personnel in close 
proximity thereto. 

[05] Another common occurrence of shaft-induced current is experienced with 

three-phase motors utilizing variable speed control devices. Static charges can 
accumulate to a level that overcomes air insulation, approximately 3,000 
volts/nmi between the shaft and bearing races. An instantaneous burst of 
electrical energy can occur, draining the high level current to ground. Arcing 
creates potential danger to persons nearby and can cause damage to nearby 
components, including sputtering of metal from the bearing races at the point of 
current flow, tiius damaging the bearing. 

[06] It is known to provide conductive grounding brushes in contact with a 

roller or shaft that becomes charged during operation. The brush is electrically 
grounded, providing a path to ground for a static charge that would other wise 
build in the roller or shaft. A disadvantage of the use of such discharge brushes is 
the difficulty of ensuring contact of the fixed position brush with the moving 
surface of a rotating roller or shaft. The sliding contact between the brush and 
the rotating shaft or roller also causes significant and relatively rapid wear of the 
brush, which can generate dust or liberate fibers from the brush. Contamination 
from such dust or fibers can be detrimental to the process in which the roller or 
shaft operates. 

[07] In electric motors, it is known to use spring-loaded copper brushes to 

provide a substantially continuous flow of current to ground. While copper 
brushes work well to control the build-up of static charges, the copper brushes 
wear out quite rapidly and require Sequent service and/or replacement. Copper 
brushes can allow a burst of energy on power-up because of metal-to-metal 
contact design. 

[08] What is needed in the art is a static neutralizing device for conveyor rolls, 

motor shafts and the like, that can be used easily to dissipate static charges 
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effectively, and which eUminates intimate contact between the device and the 
roller or shaft to minimize wear and the need for service or replacement, 

SUMMARY OF THE INVENTION 

[09] The present invention overcomes the aforementioned problems and 

difficulties by providing a passive static charge neutraUzing device including a 
brush or brushes of fine fiber filaments, the tips of which are in close proximity 
to but spaced from the rotating shaft or roller and discharge static charge build-up 
through ionization of air between the brush tips and the moving surface. 

[10] In one aspect thereof, the present invention provides an apparatus having 

dissipated static electric charge on a moving component thereof. The apparatus 
has a moving component upon which static electrical charges build during 
operation of the apparatus, A static charge neutralizing assembly associated with 
the moving component includes a conductive carrier strip and a plurality of 
electrically conductive filaments attached to the carrier strip. The filaments have 
diameters sufficiently small to induce ionization in the presence of an electrical 
field generated by static charges on the moving component. The filaments are 
disposed on the carrier strip and extend beyond an edge of the carrier strip. The 
filaments have distal ends remote from the carrier strip. The apparatus is 
disposed with respect to the component to hold the filaments with the distal tips 
adjacent but in spaced relation to the moving component, to thereby cause 
ionization between the filaments and the moving component. 

[11] In another aspect thereof, the present invention provides an electric motor 

with a motor shaft rotated during operation of the motor and accumulating static 
charges thereon during the operation. A static charge neutralizing assembly is 
associated with the shaft. The neutralizing assembly includes a conductive 
carrier strip and a plurality of electrically conductive filaments electrically 
connected to the conductive carrier strip. The filaments are sufficientiy small to 
induce ionization in the presence of an electrical field from static charges on the 
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shaft. The filaments project beyond an edge of the carrier strip and having distal 
tips disposed adjacent but in spaced relation to the shaft. 

[12] In still another aspect thereof, the present invention provides a method for 

neutralizing static charge on a moving component of an apparatus. The method 
includes of providing an arrangement of filaments having diameters sufficiently 
small to induce ionization in the presence of an electrical field created by static 
charges on the component; positioning distal ends of the filaments near but 
spaced firom a surface of the component; operating the apparatus including 
moving the surface of the component past the distal tips of the filaments adjacent 
thereto; and inducing ionization firom the static electric charge on the surface of 
the component along the filament distal tips. 

[13] An advantage of the present invention is providing a static charge 

neutralizing device that does not require intimate contact between the device and 
a rolling surface such as a shaft or roller and therefore is not prone to wear and 
failure. 

[14] Another advantage of the present invention is providing a static charge 

neutralizing device particularly effective for use on three-phase motor shafts, 

[15] Still another advantage of the present invention is providing a static 

charge neutralizing device that can be used on rollers for food and/or medical 
component processing in which contamination must be minimized. 

[16] A fiirther advantage of the present invention is providing a static charge 

neutralizing device that effectively reduces charges and eliminates arcing and 
potential damage to bearing surfaces and the like. 

[17] Other features and advantages of the invention will become apparent to 

those skilled in the art upon review of the following detailed description, claims 
and drawings in which like nimierals are used to designate like features. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[18] Fig. 1 is a perspective view, partially broken av^ay illustrating application 

of a non-contacting static neutralizing assembly in accordance with the present 
invention installed in the interior of a conveyor roll or the like; 

[19] Fig. 2 is an enlarged perspective view of a non-contacting static 

neutraUzing assembly in accordance with the present invention; 

[20] Fig. 3 is an end elevational view of an alternate form of the present 

invention; 

[21] Fig. 4 is a perspective view of an alternate application of a static 

neutraUzing brush assembly in accordance with the present invention; 

[22] Fig. 5 is an enlarged perspective view of yet another modified form of the 

present invention; 

[23] Fig. 6 is a perspective view showing alternate arrangements of the present 

invention on a roller or conveyor shaft; 
[24] Fig. 7 is a cross sectional view of a shaft having still another modified 

form of the present invention installed thereon; 
[25] Fig. 8 is a cross sectional view of the embodiment of the invention shown 

in Fig 7; and 

[26] Fig. 9 is an enlarged cross sectional view of yet another modified form of 

the present invention for a static charge neutralizing assembly. 

[27] Before the embodiments of the invention are explained in detail, it is to be 

imderstood that the invention is not limited in its application to the details of 
construction and the arrangements of the components set forth in the following 
description or illustrated in the drawings. The invention is capable of other 
embodiments and of being practiced or being carried out in various ways. Also, 
it is imderstood that the phraseology and terminology used herein are for the 
purpose of description and should not be regarded as limiting. The use herein of 
"including", "comprising" and variations thereof is meant to encompass the items 
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listed thereafter and equivalents thereof, as well as additional items and 
equivalents thereof. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[28] Referring now more specifically to the drawings and to Fig. 1 in 

particular, a roller assembly 10 is shown, including a static charge neutralizing 
assembly 12 of the present invention operatively installed on a roller 14 for 
dissipating the accumulation of static charge on roller 14. In the exemplary 
embodiment shown, roller 14 is a conveyor roller, but may be another roller type 
for another purpose. 

[29] Roller 14 includes a hollow shell 16 mounted for rotation on a shaft 18. 

Shell 16 includes ends 20 and 22 moimted by bearings (not shown) or the like on 
shaft 18, with shaft 18 extending completely through shell 16. End portions 24 
and 26 of shaft 18 project outwardly of roller ends 20 and 22, providing structure 
by which roller 12 can be moxmted in equipment or machinery for operation. 

[30] Static charge neutralizing assembly 12 is disposed within shell 16 and 

includes a mounting fixture 28 by which assembly 12 is attached to shaft 18. 
Neutralizing assembly 12 fiirther includes a brush-like assembly of a plurality of 
individual fiber filaments 30 that may be arranged individually or in bundles 32, 
two such bundles 32 shown in Fig. 2. Those skilled in the art will understand 
readily from the disclosure of the present invention that more or fewer bundles 32 
can be used, and that filaments 30 can be arranged also in a substantially 
continuoirs row, rather than in bimdles 32. Further, for ease in illustration, each 
bundle 32 is shown to have six or seven filaments 30; however, it should be 
recognized that in most applications for neutralizing assembly 12 each bimdle 32 
will have many more filaments30, and may include fifty or more filaments 30. 
Those skilled in the art also will understand in view of the current disclosure that 
although one neutralizing assembly 12 is shown in Fig. 1, roller assembly 10 can 
include a plurality of neutralizing assemblies 12 disposed along shaft 18. 
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[31] Each filament 30 is a fine, hair-like structure and can be made fi-om 

carbon fiber, stainless steel fiber, conductive acrylic fiber or any other conductive 
fiber-type filament that can be provided with diameters sufficiently small to 
induce ionization when in the presence of an electrical field. Filaments 30 are 
adhered directly or indirectly to a carrier strip 34 and to moimting fixture 28 in an 
electrically conductive connection. Distal tips 36 of filaments 30 extend 
substantially beyond an edge 38 of carrier strip 34 and mounting fixture 28, and 
are in uniform spaced relation to carrier strip 34 and mounting fixture 28. Strip 
34 is a conductive strip material, and may be a metal foil. Preferably, strip 34 is a 
non-metallic conductive material, such as conductive plastic, to eliminate 
potential corrosion. Polycarbonate film is a suitable material for carrier strip 34, 
and one such polycarbonate marketed under flie trade name BAYFOL® is 
available from Bayer Polymers Division, Bayer Corporation, 100 Bayer Road, 
Pittsburgh, Pennsylvania 1 5205-974 L BAYFOL® as a fihn is an extruded anti- 
static film made fi"om a blend of polycarbonate and polyester. Carbon black filler 
is included in the structure to provide anti-static properties. 

[32] An adhesive, which can be a double-sided acrylic tape bonds securely to 

filaments 30 and conductive carrier strip 34 on one side and to moimting fixture 
28 on the opposite side. Polyurethane and other adhesive coatings also can be 
used. Suitable polyurethane for use as an adhesive coating is Minwax® Wipe-On 
Poly fi-om Minwax Company. Another suitable adhesive is Naycor® 72-9904 
acrylic adhesive fix)m National Starch and Chemical Company. 

[33] Mounting fixture 28 includes a sleeve 40 that at least partially surrounds 

shaft 18, and an outwardly extending flange 42 to which filaments 30 and carrier 
strip 34 are connected. Sleeve 40 is flexible, to allow mounting fixture 28 to be 
mounted on a variety of different shafts 16, of different diameters. Conductive 
plastics such as polycarbonate and metals such as aluminum are suitable 
materials for the construction of mounting fixture 28. 
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[34] Fig. 3 illustrates another variation of mounting fixture 28, which includes 

a spring-like coil 44 that can be expanded to accommodate shafts 16 if different 
diameters. 

[35] Mounting fixture 28, and particularly flange 42 thereof is selected and 

provided in a suitable size, together with a selected length of filaments 30 to 
place distal tips 36 in imiform spaced relation to an interior surface 46 of shell 16. 
As a result, as shell 16 rotates and static charge builds thereon, the charge is 
dissipated by ionization at distal tips 36 of filaments 30. As an electrical field 
generated by charged surface 46 encounters filaments 30, an ionized field is 
created, allowing the transfer of charges from charged surface 46 to carrier strip 
34 through filaments 30. Generally, spacing of less than about 1 millimeter firom 
static charged surface 46 is required to ensure ionization and discharge of the 
static charge on surface 46. As a result of the electrically conductive path created 
by the adhesive between carrier strip 34 and mounting fixture 28, positive and 
negative charges are conducted to groimd through the grounding circuit of the 
device or equipment in which roller assembly 10 is operated. Even though shell 
16 is substantially isolated electrically fi*om the grounding of the machine or 
equipment in which it operates, static charges generated thereon are discharged to 
ground. 

[36] Once installed properly, since filaments 30 are not in actual contact with 

shell 16, there is no wear on either shell 16 or neutralizing device 12 firom the 
operation of device 12. Neutralizing device 12 will continue to operate without 
maintenance or adjustment. There is no wear or resultant generation of dust or 
contaminants, as with contacting static charge reduction systems. 

[37] The present invention has been described thus far herein for installation 

and operation within a hollow shell 16 of a roller 14. However, the present 
invention also can be used advantageously in other installations and for other 
purposes. Fig. 4 illustrates a static charge neutralizing assembly 50 installed for 
operation within a slat conveyer 52. A non-conductive roller 54 of polyurethane, 


rubber or the like is mounted on a shaft 56 from a frame number 58. Roller 54 
rolls against slats 60, one such slat 60 being shown in Fig. 4. As a result of the 
non-conductive nature of roller 54, any static charge that accumulates on slats 60 
from friction between slots 60 and roller 54 is electrically isolated by non- 
conductive roller 54. Thus, the charge can continue to build until discharge by 
sparking or the like to conductive structures nearby. 

In accordance with the present invention, neutralizing assembly 50, 
similar to assembly 12 described previously herein is mounted on shaft 56 in 
spaced relation to slats 60. As static charges build on slats 60, an electrical field 
is generated thereby and encounters filaments 30 of neutralizing assembly 50. 
An ionized field is created, allowing the transfer of charges fi-om slats 60 through 
neutralizing assembly 50 and shaft 56 to the grounding circuit provided by frame 
member 58. 

Fig. 5 illustrates a static charge neutralizing assembly 70 of the present 
invention, in which only distal tips 72 of the filaments are exposed. Otherwise, 
any exposed lengths of filaments of the present invention are covered with a 
coating 74 of PVC or other thermoplastic for protection against a harsh or 
corrosive environment. The static charge dissipation effect will be retained so 
long as about 2 millimeters of distal tips 72 are exposed beyond coating 74, 

Fig. 6 illustrates alternative positions for installation of the present 
invention on a roller assembly 80. Roller assembly 80 includes a shaft 82 
carrying a roller body 84. In some processes and constructions, roller body 84 
may be solid or may be otherwise inaccessible. For example, in some processes 
it is advantageous to use temperature-moderated rolls in which heating or cooling 
fluids and systems are provided in roller body 84. As mentioned previously, in 
other applications roller body 84 may be solid. In still fiirther applications of the 
present invention, roller body 84 may be sufficiently small that the installation of 
additional equipment therein is impractical. Fig. 6 illustrates that static charge 
neutralizing assemblies 86 in accordance with the present invention can be 
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installed for operation in conjunction with an outer surface 88 of roller body 84, 
an end cap 90 of roller body 84 or against shaft 82. While Fig. 6 illustrates 
charge neutralizing assemblies 86 in each of the aforementioned positions, an 
assembly or assemblies 86 may be provided in only one or two positions, 
depending upon static charge dissipation needs of the particular apparatus. 

The present invention also is particularly suitable for reducing charges 
accumulating on a motor shaft. Fig. 7 illustrates a cross-sectional view through a 
motor shaft 100 having a static charge neutralizing assembly 102 operatively 
associated therewith. Assembly 102 includes a plurality of filament bundles 104, 
each including a plurality of individual filaments similar to filaments 30 
described previously herein. For purposes of clarity in the drawing, only some 
bundles 104 are designated with a reference numeral in Fig, 7. Bundles 104 are 
embedded in a conductive carrier strip 106 that is substantially annularly shaped, 
with bundles 104 projecting inwardly therein. Carrier strip 106 surrounds shaft 
100, with bundles 104 projecting toward and near to, but spaced from the outer 
rotating surface of motor shaft 100. As static charges accumulate on shaft 100, 
an ionized field is created around bundles 104, allowing the discharge of static 
charges from shaft 100 as described previously herein. Neutralizing assembly 
102 can maintain the static field on motor shaft 100 at a low level, such as in the 
range of 300 to 500 volts per millimeter. Any residual charge remaining on shaft 
100 is a fimction of the distance between the tips of bundles 104 and the surface 
of shaft 100. In this way, electrostatic discharge can be controlled to prevent 
sputtering of metal from bearing races at the point of current flow and eliminating 
pitting and fluting caused by sputtered metal. Additionally, the use of 
neutralizing assembly 102 also minimizes the initial burst of current between the 
shaft and groimding brushes. 

Fig. 9 illustrates a modified structure in which a static charge neutralizing 
assembly 110 includes two rows of bundles 112, each containing filaments as 
described previously herein. Bundles 112 are sandwiched between first and 
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second protective outer layers 114 and 116 and a center conductive carrier strip 
118. Outer layers 114 and 116 extend beyond central carrier strip 118, 
substantially as far as bundles 112 project beyond carrier strip 118. Each outer 
layer 114 and 116 includes a shoulder 120 and 122, respectively adjacent carrier 
strip 118, such that distal tips of bundles 112 are spaced not only longitudinally 
from carrier strip 118 and shoulders 120 and 122, but also laterally from outer 
layers 1 14 and 116 adjacent thereto. Ends of bundles 1 12 are near to but spaced 
from a charged surface 124. An end gap indicated by reference number 126 in 
Fig. 9, between bundles 112 and charged surface 124, should be about 1 
millimeter. A lateral gap indicated by reference nimiber 128 in Fig. 9, between 
bundles 112 and outer layers 114 and 116, should be about 2 millimeters. Thus, 
space is provided completely around bundles 112 to enhance ionization of air 
around bundles 112 and adjacent charged surface 124. With outer layers 114 
and 116 extending adjacent but spaced from bimdles 112, bundles 112 are 
protected from damage or other impairment resulting from inadvertent contact 
with contaminants or devices in and aroimd the installation. 

[43] It will be imderstood by those skilled in the art that neutralizing 

assemblies 102 and 110 need not in all circimistances fully surround motor shaft 
100. Thus, assemblies 102 and 1 10 can be semicircular, or surroimd some other 
portion of shaft 100 less than the entire surface thereof. 

[44] Neutralizing assembUes of the present invention operate in conjunction 

with, but spaced from moving surfaces of the devices on which the assemblies 
are installed. Thus, in Fig. 1, assembly 12 operates in spaced relation to moving 
inner surface 46 of shell 16, and in Fig. 4 neutralizing assembly 50 operates in 
spaced relation to the moving surface of slats 60. In Fig. 6 neutralizing 
assemblies 86 operate in spaced relation to rotating outer surface 88, rotating end 
cap 90 or rotating shaft 82. In Fig. 7 neutralizing devices 104 operate in spaced 
relation to the moving surface of shaft 100, and in Fig. 9 neutralizing assembly 
110 operates in spaced relation to movmg surface 124. Thus, problems 
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associated with prior art contacting devices for reducing static charge are 
eliminated. 

Variations and modifications of the foregoing are within the scope of the 
present invention. It is understood that the invention disclosed and defined herein 
extends to all alternative combinations of two or more of the individual features 
mentioned or evident fi*om the text and/or drawings. All of these different 
combinations constitute various altemative aspects of the present invention. The 
embodiments described herein explain the best modes known for practicing the 
invention and will enable others skilled in the art to utilize the invention. The 
claims are to be construed to include altemative embodiments to the extent 
permitted by the prior art. 

Various features of the invention are set forth in the following claims. 


